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FOREWORD

This Qui de provi des procedures and instructions to acconplish the required
cost estimates for U S. Arnmy Corps of Engineers, Sacranento District Mlitary
Projects. This Guide will be referenced in all Architect-Engineer (A-E)
contracts when applicable. 1In the event of conflict between this Guide and
the contract docunent, the contract document shall take precedence, and the
A-E shall document the conflict in witing and bring it to the i mediate
attention of the Corps of Engineers' Project Manager (PM.



A-E GUDE - VOLUME 2
Cost Estimating (CACES)

PURPCSE:

To present guidance for the preparation of mlitary construction cost
esti mat es.

TYPES OF ESTINATES. . . ... . e #
TYPES OF ESTI MATES:
Desi gn Esti mat es
Code A Budget Esti mates
Code B Concept & Prelimnary Estinmates
Code C Fi nal Estimates

Val ue Engi neering Forns

VEAF Val ue Engi neering Alert Form
ACM Abbrevi ated Cost Mbddel
GFA Graphi cal Functional Analysis
METHOD OF PREPARATION. .. ... ... #

METHOD OF PREPARATI ON

The Architect-Engi neer (A-E) shall prepare cost estimates using:
1. Manual Fornat (Code A estinmates only)
2. Comput er For mat
- Conputer Aided Cost Estinmating System (CACES).

SUBM TTAL REQUIREMENTS. . ... ... ... #
SUBM TTAL REQUI REMENTS

The A-E will submit the cost estimate concurrently with each design submttal,



but under a separate cover. The A-E s scope of work defines the specific
submttals required. The A-E shall provide a back check cost estimate for
resol ution of, and conpliance with, estinmating coments when requested.



SECTI ON

SECTI ON |

I MANUAL CODE A. ..o e



CCDE A PREPARED ESTI MATE

The Code A estinmate is a general (order-of-nmagnitude) estinmte based on
limted project information. The estimate consists of unit costs applied to
the major itens and quantities of work. The estimate shall separate the
project's Building Cost fromthe Site and Uilities cost. A separate System
Sunmary Sheet is required for each Building. If the Site and Uilities are
non- conti nuous, one System Summary Sheet for each totally separate area is
required.

The unit cost shall reflect the conplete direct current cost of work -

conpl ete cost being |abor, material, waste allowance, subcontractor's narkups,
sales tax, etc. After unit costs have been totaled, the prine contractor's
mar kups and escal ati on shall be applied. On the summary sheet, Buil di ng Cost
and Site and Uilities are totaled to obtain a Total Base Contract Cost. To
conplete the estinmate, Contingencies During Construction, Supervision &

Admi ni stration, and Sub-All otnent costs are added.

COST ESTI MATORS

The A-E shall prepare, or have prepared by estimating consultants, a
professional quality cost estimate. Estimates shall be prepared and revi ened
by personnel who are conpetent in construction cost estimating. The cost
estimator must possess a working know edge of construction, be able to make
pr of essi onal deterni nati ons based on experience, and be capable of applying
sound judgenent on construction nethodol ogy. The A-E shall obtain assistance
fromfirms specializing in cost estimating if it's own firmis not adequately
staffed to prepare the required cost estinmate.

MANUAL FORMAT FOR CODE A
The A-E shall prepare a Code A estimate when required by his scope of work.
The Code A estimate shall be organized as outlined using the cost estimating
sheets shown in this section of the guide. The A-E may elect to prepare the
estimate using an el ectronic spreadsheet, however, the original estimating
sheets must be duplicated. The deliverable itens required are as foll ows:
A ESTI MATE COVER SI GN- OFF SHEET
B. SUMVARY SHEET
C ESTI MATE

The estimate consists of System Summaries and Unit Cost Estimate Sheets.
D. BACKUP DATA

1. Bui | di ng Fl oor Layout (To scale)

2. Site Plan (To scale)



QUTLI NE SCENARI O WORK TASKS

Prepare Buil ding Layout & Site Plan
Prepare Unit Cost Estimate

Prepare System Sumary Sheets

A
B.
C.
D. Prepare Sunmmary Sheet
E. Prepare Estimte Cover Sign-Of Sheet
F. Submit Deliverable Itens as Required
G Correct Estinate per Review Coments
H.

Subnit Back Check Esti mate

ORGANI ZATI ON OF CODE A ESTI MATE

Code A estimates shall be organi zed as foll ows:

A An estimate Cover Sign-Of Sheet shall be subnitted, foll owed by a
Sunmary Sheet. Subtotals fromeach System Sumary Sheet are forwarded to the
Sunmary Sheet .

B. A System Sunmary Sheet, Buil ding Cost shall be provided for each
bui | di ng.

C. A System Sunmary Sheet, Site and Utilities shall be provided.

D. Unit Cost Estinate sheets shall be provided to support the System Sumary
Sheet s.

E. A Buil ding Floor |layout plan shall be provided for each building.

F. A Site & UWility plan shall be provi ded show ng proposed outsi de works.



ESTI MATI NG SHEETS

CCDE A ESTI MATES



ESTI MATE COVER SI GN- OFF SHEET

The purpose of this sheet is to:

A. Pr ovi de Cover

Provi de a comon cover sheet for all MIlitary Cost Estimate subnmittals to

U S. Arny Corps of Engineers, Sacranmento District.
B. I dentify Project

Identify project by Project Title, Project Location (Installation Nane
and State), Specification Nunber, and Project Number.

C Sign- O f

Identifies the Architect-Engineer Firm provides for sign-off by the
responsi ble A-E representative, and provides their respective phone nunbers.



SUMVARY SHEET

The purpose of this sheet is to:
A Sunmari ze Costs

The Buil ding Cost(s), Site & Utilities Cost, Sub-Allotnment Cost, and
Additive Cost(s) are summarized to this sheet fromall cost distribution
sheets. Separate buildings shall be listed and the cost of each building
shal |l be shown on the Summary Sheet. The Total Building Cost shall also be
shown.

B. Devel op Current Working Estinate

The CWE is devel oped by including Contingencies During Construction, and
Supervi sion & Admi nistration costs. The Contingencies During Construction
shall be 5% for new work or 10% for alteration work. Supervision &

Admi ni stration shall be 5.5% except Operation and Maintenance (O & M projects
which are normally 7.5% check with Corps of Engineer's Project Manager.

C. Show Fundi ng | nformati on
The Programmed Anmount (PA), 90% Progranmed Anount, and M dpoint of

Construction are stated. The A-E nay obtain PA information fromthe Corps of
Engi neers' Project Manager.

All costs shall be rounded to the nearest hundred dollars.



U S. ARW ENG NEER DI STRI CT,
CORPS OF ENG NEERS

SACRAMENTO

SUMVARY SHEET

BU LDI NG COST

Total Buil di ngs
SITE & UTILITIES
Total Contract Cost

Conti ngenci es During Construction . .(
Subt ot al

Supervision & Administration . . .(
Total Construction

SUB ALLOTNMENT

Total CWE Wt hout Additives

ADDI TI VE | TEMS

Al

A2

A3
Total Additive Contract Cost

Conti ngenci es During Construction . .(
Subt ot al

Supervision & Administration. . . .(

Total Additives CWE

Total CWE Including Al Additives

SPEC NO.
DATE:
EST BY:

79

79

79

9




Pr ogrammed Anbunt .
90% Pr ogr anmed Anount C e e e e oS

Based on M dpoint of Construction During Mont h, Cal endar Year, 19



SYSTEM SUMVARY SHEET, BUI LDI NG COST

The purpose of this sheet is to:
A Cat egori ze Costs

Bui | di ng costs shall be categorized to the System Sunmary fornat.
B. Estimate Quantities and Unit Costs

Unit square foot nmeasurenent nost applicable to the System shoul d be
selected in place of lunmp sum pricing whenever possible. For exanple, the
total exterior wall square footage and an overall current applicable unit cost
shoul d be esti mat ed.
C. Sumari ze Costs

Direct costs shall be sunmari zed.

D. Apply Markups and Escal ation

Mar kups shall be applied to the current direct cost; escal ations shal
then be applied to establish the Mdpoint Building cost.

Roundi ng:
a. Estimated Quantity to three significant figures.
b. Unit Cost to three significant figures or nearest 5 cents.
c. Total Cost to nearest dollar.
d. "Building Cost (rounded)" to nearest hundred doll ars.



SYSTEM SUMVARY SHEET, SITE AND UTI LI TI ES

The purpose of this sheet is to:
A Cat egori ze Costs

Site and Utilities Cost shall be categorized to major Account
Descri pti ons.

B. Estimate Quantities and Unit Cost

Unit nmeasurenents should be selected and the associated unit cost be in
pl ace of lunmp sum pricing whenever possible. Current and conplete unit costs
shal | be shown.
C. Sunmmari ze Costs

Direct costs shall be summari zed.

D. Apply Markups and Escal ation

Mar kups shall be applied to the current direct cost; escal ations shal
then be applied to establish the Mdpoint Site and Utilities cost.

Roundi ng:
a. Estimated Quantity to three significant figures.
b. Unit Cost to three significant figures or nearest 5 cents.
c. Total Cost to nearest dollar.
d. "Site and Wilities (rounded)" to the nearest hundred dollars.



UNI T COST ESTI MATE

The purpose of this sheet is to:
A Li st Work

List work itens in sufficient detail to ensure a conplete and adequate
esti mat e.

B. Provide Estimated Quantities

Listed work itens shall be assigned known or assuned quantities with
stated units. Waste all owances and contingenci es shall not be included, but
applied within the unit prices or shown separately.
C. Estimated Unit Cost

Unit costs shall be used in place of lunp sum pricing whenever possible.

Unit costs shall reflect current direct prime contractor's cost. which
i ncl udes:

1. Al working trade |abor, wages, fringes, taxes, insurance and
pertinent costs.

2. Pl ant and Equi pnent chargeabl e directly agai nst worKk.

3. Materials and Supplies, waste, |osses, storage, discountsor vendor's

mar kups and sal es tax.

4. Subcontractor's cost shall be "cost to prinme", therefore including
subcontractor's markup, or naybe subcontractor's direct cost with nmarkup shown
separately.

D. Sumari ze Wirk

Direct costs shall be subtotaled sufficiently to pernit prior analysis
and allow the reviewer to track figures to preceding summary sheets.
Roundi ng:

a. Estimated Quantities to three significant figures.

b. Unit Cost as appropriate to the itemand estimate.
C. Total Cost to the nearest dollar



SECTI ON 11

Il COWUTER CODE B & C.. ... o
COWPUTER CODE B & C



COVPUTER Al DED COST ESTI MATI NG SYSTEM ( CACES)

CACES produces nmilitary cost estinates utilizing detailed data supplied by
users. The CACES prograns reside on The M ddle East Division's (MED)
Honeywel | DPSB computer near W nchester, Virginia.

The Architect-Engi neer user accesses the systemthrough Renote Job Entry
(RJE). Conmuni cation connection is nade through voi ce-grade tel ephone |ines
where the user transmits individual project data. Project data is processed
using pricing data fromthe applicable Unit Price Book (UPB) files. Wen an
estimate has conpl eted processing, the user can reconnect and receive a
printed cost estimate.

The purpose of CACES is to provide a conplete task and cost breakdown for a
project. The level of task breakdown required shall be as reflected in the
UPB, using the UPB whenever possible. The cost breakdown provides for |abor
equi prent and material pricing. Inputting of grouped tasks, unit pricing, or
guotes that fail to provide the cost breakdown of contractors' and
subcontractors' work is not acceptable. Procedures exist to adjust extracted
UPB pricing data for an individual project. The UPB is not site specific;
therefore, the user is required to nake all necessary adjustnments for each
proj ect.

A "Conputer Aided Cost Estimating System (CACES)" user's manual (EP 415-345-
6), dated Septenmber 1987, is available for Architect-Engineers through the
U. S. Corps of Engineers, Sacramento District.



CCDE B ESTI MATE

The Code B estinmate is an early concept or prelininary estimate. A detailed
breakdown of the work shall be listed and descri bed whenever possible.
Quantities shall be based to the nmaxi mum extent possible on take-off;

remai ning quantities shall be based on assunptions intended to assure an
adequate overall estimate. For the Code B estinmate only, Design Contingencies
shal | be added using the other factor columms on the current working estinate
(CWE) data line. This is necessary to reflect the inconpl eteness of design
Use 5 percent for new facility construction and 10 percent for renodel of
existing facilities.

Parti al backup data shall be furnished; it shall consist of overhead
breakdown, quantity take-off, labor rates and quote infornmation. The quote
infornation will be obtained fromlocal suppliers, subcontractors's or other
sources that may reasonably be expected to engage in the construction of the
project. Reference books, estimating manuals, Unit Price Book, and ot her
general reference guides are not acceptable sources for a quote.

CODE C ESTI MATE

The Code C estimate is a final estinate. A detailed breakdown of the work
shall be listed that reflects the draw ngs and specifications. Quantities
shal | be based on take-offs. Design contingencies shall not be added on the
Code C estimate since this is a conplete design based estimate.

Conpl et e backup data shall be furnished. It shall consist of overhead
br eakdown, quantity take-off, labor rate, and quote infornation.

COST ESTI MATORS

The A-E shall prepare, or have prepared by estimating consultants, a
professional quality cost estimate. Estimates shall be prepared and revi ened
by personnel who are conpetent in construction cost estimating. The cost
estimator must possess a working know edge of construction, be able to make
prof essi onal determ nations based on experience, and be capabl e of applying
sound judgenent on construction nethodol ogy. The A-E shall obtain assistance
fromfirms specializing in cost estimating if it's own firmis not adequately
staffed to prepare the required cost estinate.



COVMPUTER FORMAT FOR CCDE B & C

The A-E shall
estimate shal l

C. The deliverable itenms are as foll ows:

ESTI MATE COVER SI G\N- OFF SHEET

A
B. SUMVARY SHEET
C

COVPUTER PRI NTED ESTI MATE
(Reduce and subnmit on 8-1/2 X 11 inch paper.)

D. BACKUP DATA

1.
2.
3.
4.

Overhead and Distributive Cost Breakdown
Take- OfF f Wor ksheet s
Supporting Quotes & Infornmation

Val ue Engi neering Forns (when applicable)

E. CREATE ESTI MVATE PROGRAM DATA FI LE
(5-1/4" 1BM conpatible M5-DOS fl oppy di sk)

F. RETURN UNI T PRI CE BOOK ( UPB)
(Book to be returned after conpletion of A-E contract)

NOTE

Every A-E subnitted estimate shall

prepare a Code B and/or Code C estimate usi ng CACES.
be organized as shown in this section of the guide and Appendi x

i ncl ude the above itens A through E



QUTLI NE SCENARI O WORK TASKS

bt ai n Gover nnent furnished itens.
Perform Quantity Survey.

ot ai n Supporting Quotes and | nformation.

A
B.
C.
D. Encode Quantities and Job Data.
E. Prepare Create Estinate Program Dat a.

F. Perform A- E Equi prrent Test .

G Execut e CACES Program

H. Revi ew and Correct Create Estimate Program Dat a.
l. Rerun CACES Program

J. Submit Deliverable Itens as Required.

K. Correct Estimate Per Review Comments.

L. Subnmit Back Check Esti mate.

M Return Unit Price Book.



ORGANI ZATI ON OF CCDE B AND C ESTI MATES

Conputer Code B and C estinmates shall be organized as foll ows:

A An Estimate Cover Sign-Of Sheet shall be subnitted, foll owed by a
Sunmary Sheet. Conputer estimate summary results (costs of Buildings, Site
and Utilities. and Additives) shall be carried forward to the Sunmary Sheet.

B. An input listing of the CACES file shall be submitted. This listing is
received with each output run

C. An index of the CACES run shall precede the estimate. This index is found
at the end of each run, and shall be noved forward of the estinate when
subm tted.

D. Summaries and detailed estimate shall be submitted. Individual buildings
shal |l be separated. Site and Uility costs shall be separate fromthe
Building cost. |If additives are included, their costs shall be separately
shown.

E. CACES error reports are received with each run; place these reports after
the cost estimate. The reports indicate errors or state that no errors were
found. The A-E shall prepare an error-free CACES cost estinmate show ng
conpliance with the subnission of the error reports.

F. Backup data for the estimte shall be provided, and shall include
i nfornati on such as price quotes, |abor rate calculations, and nmateria
t ake- of f worksheets. Also, include Value Engineering (V-E) forms when
requi red by your scope of work.

Conputer output (input listing, index, estimate, and error report) nust
be reduced to 8-1/2 x 11 inch paper when subnitted. Qher portions of the
conput er output shall not be submitted.

G One Create Estimate Data File shall be provided with the estinate
submtted for review by Cost Estimating Section. The A-E shall provide a
5-1/4" 1BM conpatible M5-DOS floppy disk with this input data. The A-E shal
not submit the detailed estinate on the floppy disk.



GOVERNMENT FURNI SHED | TEMS

The Governnment will furnish the A-E with the follow ng itens:
| NFORMATI ON AND SPECI AL | NSTRUCTI ONS

CHECK STATUS, PRI NT ESTI MATE, AND FI NAL STORACGE DECK PROCEDURES

A
B.
C.  TEST FILE ON FLOPPY DI SK (upon request)
D ENCODI NG FORMS (upon request)

E CACES USERS MANUAL (upon request)

F

UNIT PRICE BOOX (UPB) - to be returned

EQUI PMENT REQUI RED BY THE A-E

The A-E is responsible for its own access equi prment and the ability to send
and receive data. The A-E needs the follow ng equi prent for Renote Job Entry
(RJE) to the CACES program

A TOUCH TONE TELEPHONE LI NE

B. 4800 BAUD MODEM & DATA SET
( BELL- COVPATI BLE)

C DATA READI NG PRI NTI NG DEVI CE
(EMULATI NG RC 115, OR 3780, OR 2780)

REMOTE JOB ENTRY

The RIJE term nal nust be capable of dial-up operation at 4800 BPS (Bell 208B
Modem) and supporting on the foll ow ng Protocols:

RC 116- AsCl |
| BM 3780 Bi synchronous - EBCDI C
| BM 2780 Bi synchronous - EBCD C



| NFORVATI ON

The followi ng information shall be supplied to the A-E at contract award and
as required by changes in | Ds and PASSWORDS:

A GRIS ID -mmmmmmmmmmmmm e

GRTS PASSWORD: - - - - == - - mmmmmm oo e

SNUMB NO (See Note)-------------------------

ACCOUNT | NFORMATI ON: - - = = - = = = = mmmmmm e me o

m O O @

|.  COVPUTER CENTER
TELEPHONE NOS: - - = == == == = s = mmmm e mmm e mme oo

SPECI AL | NSTRUCTI ONS

The A-E shall run the estinmate against the current UNIT PRICE BOOK. The UPB
TAPE NAME and UNIT PRICE BOOXX wi || be provided as they are updated.

The A-E will be allowed a maxi num of six free runs per Code B estinmate and a
maxi mum of six free runs per Code C estinmate. Each input of the Create
Estimate Deck by the A-E to the Wnchester computer shall be counted as a run
except for the conputer test deck testing of equiprment. Additional runs on
either the Code B or Code C estimate shall be charged to the A-E at $150. 00
per run.

NOTE

The last 2-digits will be nuneric beginning with 01 and will increase by 1 on
subsequent runs.



COMPUTER TEST FI LES FOR A- E EQUI PMENT

The A-E will be supplied with a test file on a floppy di sk (upon request) for
testing equi pment conpatibility with the Government's W nchester conputer.

A. Create Estinate

This test file (listing shown) will test the A-E s equipnent's capability
to create a CACES estinmate. Load Create Estimate test file using dial-up
operation with 4800 baud equi pnent via the GRTS Enul ator. After transm ssion
of the test file, the A-E should terninate dial-up connection to allow for
processing tine at Wnchester. The Miltipunch and Blank data |ines nay or may
not be required. They are used when processing on uni que equi pnent.

B. Check Status

The Check Status test file (listing shown) will check the status of the
"Create Estinmate" activity. Load Check Status test file (allow for processing
tinme) again using dial-up operation to check processing status on your job.
C Print Estimte

The Print Estinate test file (listing shown) will print back the estinate
to the A-E's equiprment. Load this file after checking status.



Create Estimate LOAD THE FOLLOW NG DATA TO CREATE A ESTI MATE:

$*$U6 DOMIMR

$* $RCD

$ SNUMB  SPKOO

$ | DENT  407723TESTAE, OPERATI ONTEST, 2108S0ASPS

$ USERI D 2108SQASPS$SXANMT

$ PARAM  GENO1, ESSPK7UPB87A

$ SELECT 2108HUD170/ CACES/ XQT/ 76120. AX

$ DATA CR

PJ A-E EQUI PMENT TEST * CACES U. S. ARWY ENGR. DI ST. SAC. C95% REVI EW
AE COST ESTI MATI NG SPKED 01/ 31/ 84
Y

RF 6

N1 SPECI FI CATI ON NO. 1234X
N2 THI S TEST ESTI MATE IS FOR CHECKI NG A- E EQUI PMENT COMPATI BI LI TY WTH
" CACES" .
PMJ GENERAL/ PRI ME CB 12P
(0. 080. 060. 100. 110. 060. 110. 07
SCSW S| TEWORK 10 P
SCEL ELECTRI CAL 8 P
Bl 001 ADM NI STRATI ON BUI LDI NG
FC BUI LDI NG COVPLETE 1EA 1
402022253102 EXC BULK cY 25
402022253102 HAUL AND WASTE R
302025121002 SI TE DRAI NAGE SF 4500 CODEK4500 0. 37
302025121002 12 | N GRAVEL BLANKET R
Bl 002 SI TE WORK
FC SI TE WORK 1EA 1
401150621205 6 I N SANIT. TEE SWEA 1
415022262303 EXCAVATI ON CY 3744
401161402101 120V 20AMP REC ELEA 24
416150621001 2 IN CI SP SW.F 110
416150621001 P 50
$ SELECT 2108HUD170/ CACES/ XQT/ 76125. AX
$ DATA CR
EST us NN NN NNNNN NN NN SACRAMENTO DI STRI CT, CALI FORNI A
$ ENDJ OB
7,8 MILTI PUNCH (Optional Control Card)
BLANK (Optional Control Card)
BLANK (Optional Control Card)

~ ©
T

Check Status LOAD THE FOLLOW NG DATA TO CHECK STATUS OF ESTI MATE:

$*$U6 DOMIMR

$* $STSSPKOO

7,8 MULTI PUNCH (Optional Control Card)
BLANK (Optional Control Card)
BLANK (Optional Control Card)

Print Estinmate LOAD THE FOLLOWN NG DATA TO PRI NT THE ESTI MATE:

$*$U6 DOMIMR

$* $OUTSPKOO

7,8 MULTI PUNCH (Optional Control Card)
BLANK (Optional Control Card)



BLANK (Optional Control Card)



ESTI MATI NG SHEETS

COVMPUTER CODE B & C ESTI MATES



ESTI MATE COVER SI G\- OFF SHEET

The purpose of this sheet is to:

A Provi de Cover

Provi de a comon cover sheet for all MIlitary Cost Estimate subnmittals to

U.S. Arny Corps of Engineers, Sacranento District.
B. I dentify Project

Identify project by Project Title, Project Location (lnstallation Nane
and State), Specification Nunber, and Project Number.

C. Sign-Of

Identifies the Architect-Engineer Firm provides for sign-off by the
responsi ble A-E representative, and provides their respective phone nunber.



SUMVARY SHEET

The purpose of this sheet is to:
A Sunmari ze Costs

The Buil ding Cost(s), Site & Utilities Cost, Sub-Allotnment Cost, and
Additive Cost(s) are summarized to this sheet fromall cost distribution
sheets. Separate buildings shall be listed and the cost of each building
shal |l be shown on the Summary Sheet. The Total Building Cost shall also be
shown.

B. Devel op Current Working Estinate

The CWE is devel oped by including Contingencies During Construction, and
Supervi sion & Admi nistration costs. The Contingencies during Construction
shall be 5% for new work or 10% for alteration work. Supervision and
Admi ni stration shall be 5.5% except Operation and Maintenance (O & M projects
which are normally 7.5% check with Corps of Engi neers' Project Manager.

C. Show Fundi ng | nformati on
The Programmed Amount (PA), the 90% Programed Anount, and the M dpoint

of Construction are stated. The A-E may obtain PA information fromthe Corps
of Engi neers' Project Mnager.

All costs shall be rounded to the nearest hundred dollars.



U S. ARW ENG NEER DI STRI CT,
CORPS OF ENG NEERS

SACRAMENTO

SUMVARY SHEET

BU LDI NG COST

Total Buil di ngs
SITE & UTILITIES
Total Contract Cost

Conti ngenci es During Construction . .(
Subt ot al

Supervision & Administration . . .(
Total Construction

SUB ALLOTNMENT

Total CWE Wt hout Additives

ADDI TI VE | TEMS

Al

A2

A3
Total Additive Contract Cost

Conti ngenci es During Construction . .(
Subt ot al

Supervision & Administration. . . .(

Total Additives CWE

Total CWE Including Al Additives

SPEC NO.
DATE:
EST BY:

79

79

79

9




Pr ogrammed Anbunt .
90% Pr ogr anmed Anount C e e e e oS

Based on M dpoint of Construction During Mont h, Cal endar Year, 19
CREATE ESTI MATE PROGRAM DATA

The A-E user accesses the systemthrough dial-up tel ephone Iines. Create

Esti mate Program Data, which contains the user's project data, is transnmitted.
After transmission the A-E should terninate dial-up connection to allow for
processing tine on the Wnchester conputer.

At sone later tine, the A-E user woul d agai n access the systemusing the
di al -up procedure. The A-E shoul d check the status of the previously
transmtted project using a Check Status data file. |If the conputer has
conpl et ed processing, the user should use a Print Estinate data file to
recover (print) his estimte.

The foll owing pages outline the Create Estimate Data in detail.



CREATE ESTI MATE DATA

The Create Estinate data is a file on the user's personal conputer and is
shown as decks of cards for illustration purposes only.

The Create Estinmate Data is shown configured into four ordered parts for user
orientation. The input data streamis continuous; each user nmust input this
data to the Wnchester conputer to receive a CACES cost estimate.

Job control data, referred to as Job Control Language (JCL) statenents,
constitute the user's batch-node interface with the Wnchester conputer
system

Project information data follow the job control data. The project information
data provide informati on such as project nane, A-E s nane, scope of work, and
fundarmental estimating data

Quantity information data constitute the najor volune of user input. The
project's specific estimating data for various construction tasks is

organi zed, coded, identified, and quantified. The A-E will be required to
provide a detail ed breakdown for all construction tasks. The |evel of detai
required shall be as reflected in the UPB. The acceptable organization is
shown in Appendi x C.

Processing Data are required at the end to conplete the Create Estinate Data
file. Encoded instructions allow the user the option of printing or
suppressing certain output estimte reports.



JOB CONTROL DATA

Ei ght job control data lines are required at the beginning of the Create
Estinmate Data File. Job control data are depicted showi ng the required
contents in each colum where comon for all jobs. The shaded columms are
| eft uncoded (bl ank). The user shall encode the remaining columms from

i nfornati on supplied to the A-E upon contract award.

LINE 1
CRTS ID; ---mmmmmm e e e e oo - (Col um 4-5)
GRTS PASSWORD:  -------------------- (Colum 7-12)
LI NE 2
Information as illustrated
LINE 3
SNUMB NO -----mmmmmmm e e e o o - (Col um 16-20)
LI NE 4
USERID: ------cmmmmmmm e e o - - (Col um 16- 25)
ACCOUNT | NFORVMATI ON: - ------mmmamm (Col um 35-42)
LINE 5
USERID: ------cmmmmmmm e e e o - - (Col um 16-25)
PASSWORD, - -------cmmmmmme e oo - (Col um 27-33)
LINE 6
UPB TAPE GENERATION NO ----------- (Col um 19-20)
UPB TAPE NAME: -----ccmmmm e e oo - (Col um 22-33)
LINE 7
Information as illustrated
LI NE 8

Information as illustrated



PRQIECT | NFORMATI ON DATA

O the ten different types of Project Information lines available for data
entry, three are nandatory for CACES processing. The required lines are the
PJ Project, AE Arch-Engr, and at |east one N(1) Project Note. The remnaining
data lines are, in nost cases, necessary to obtain a conplete estimate. The
mandat ory order of the Project Information is as shown. The user shal
prepare a conplete set of Project Information data, encoding information to

t he maxi mum extent possible. Project Notes shall describe the scope and type
of project. Labor rates shall be encoded based on a survey of |oca
prevaili ng wages. Reasonabl e subcontractor nark-ups shall be applied to al
subcont ract ed worKk.



QUANTI TY | NFORVATI ON DATA

Quantity Information data are: Bid Item Facility, Facility Note, Code 3 and
Code 4. For CACES processing, there nmust be at |east one Bid Item followed
by a Facility, followed by either one Code 3 or Code 4 entry.

Bid Itens are used to establish the najor cost groups within the project
estimate. Subgroupings are formed by facilities. Code 3 and Code 4 entries
are grouped behind each appropriate Facility to input specific quantity data.
The purpose is to separate "Building Costs" from"Site and Utilities" using
Bid Itens. Separate Bid Itens are also used to distinguish between nultiple
buil dings. Facilities can then be used to organize the Code 3 and Code 4

i nput data within a building and site work into Trade Summary Accounts (see
appendi x C). The nunber of Bid Item groupi ngs and the nunber of Facility
subgr oupi ngs behind each Bid Itemshall correspond to the specific project
being estinated. Code 3 and Code 4 entries nust be nested behind the
appropriate Facility.

Code 3 entries are used to quantify and price itens not found within the Unit
Price Book (UPB). Code 4 entries are used to quantify itenms within the UPB
The A-E shall use Code 4 entries whenever possible, but also include Code 3
entries as necessary. Include a brief description on all Code 4 entries and a
full description on all Code 3 entries. Quantities shall be shown to three
significant figures. Waste allowance shall not be included. Appropriate
adjustments to standard UPB production rates and material costs shall be made.
Appropriate subcontractor codes shall be encoded to all Code 3 and Code 4
entries representing subcontract work. The separation of costs shall reflect
current construction procedures.

The acceptabl e organi zation is shown in Appendix C
The | evel of detail required shall be as reflected in the UPB



PROCESSI NG DATA

The Processing Data is required at the end of the Create Estinate File. The
dat a depicted showi ng the required contents in each colum where conmon for

all jobs. The shaded colums illustrated are |eft uncoded (bl ank). The user
shal |l encode columms 11-80 on the "EST" entry. Codes suppress various printed
out put estimate reports. |Instructions for encoding are found with the Print

Estimate report form The Miltipunch and Bl ank entries may or nay not be
required. They are used when processing on uni que equi prent.

ERROR REPORT

The A-E can check for errors without running a conplete estimte. To check
for errors, leave entries |, 2, and 3 out; encode only entries 4, 5, 6, and 7.



ESTI MATI NG SHEETS

BACKUP DATA FOR

COVPUTER METHCOD, CODE B & C ESTI MATES



GENERAL REQUI REMENTS AND OVERHEAD

The purpose of this sheet is to:
A Det ermi ne General Requirenents

Estimate the type and extent of general requirenent expenses for the
particul ar project. General requirenent expenses shall be divided into three
maj or categories: distributives, personnel, and facilities.

B. Deterni ne Hone O fice Expenses

Al t hough each contractor operates differently, the estinated expenses
shown should reflect a conpetitive bidding contractor's operation that is
likely to bid the particular project.

C. Total Over head

Total project Prinme Contractor's Overhead consists of field plus hone
of fice costs. The total field plus hone office cost shall be distributed and
proportioned against the projects direct cost. This is acconplished by
encodi ng a percentage or a dollar ampbunt on the Prine Contractor's Markup
(PMJ) data |ine.



CONSTRUCTI ON COST ESTI MATE WORKSHEET

The purpose of this sheet is to:
A Provi de Backup Data

Al Code B or C estimates require sone backup data. These sheets can be
used to show take-of f and ot her backup information. Major noney itenms shal
be supported by take-off worksheets. Information should serve to informthe
revi ewer, and support the itens, quantities, and prices found on the
Construction Cost Estimate sheets. Reviewer may require that further backup
be provi ded when necessary.



QUOTATI ON RECORD

The purpose of this sheet is to:

A Record Quotation Information
Backup quotation records shall be subnmitted on:
1. Maj or Mechani cal and El ectrical Equi prent

Transformers, Switch Gear, Refrigeration Equi prent, Air Handling
Devi ces, Boilers, Punps, etc.

2. Special Systemand Itens

Energy Mnitoring Control Systens (EMCS), Fire Suppression System
Cranes, Elevators, Special Doors, Tenpest Rooms, Conputer Floors, etc.

3. Maj or Materials Used in Construction

Ready-M x Concrete, Sand, Aggregate, G avel, Asphaltic Concrete,
Masonry Bl ock, Roofing Materials, Large Pipe, etc.

4. Speci al Construction

Pre- engi neered Buil dings, Material Handling Systens, Storage Tanks,

B. Record Quotati on Background

Quot ations may be obtained by witten or tel ephone nethod. Background
i nformati on shall include, at |least, the conmpany's nanme, phone nunber
with area code, and person contacted.

The quote information shall be obtained fromlocal suppliers,
subcontractors or other sources that nay reasonably be expected to engage in
the construction of the project. Reference books, estimating manuals, Unit
Price Book, and other general reference guides are not acceptabl e sources for
a quote.



SECTION |11
[Tl VALUE ENGANEERING . ............ ... ... ... .....

VALUE ENGQ NEERI NG ( VE)



VALUE ENG NEERI NG ( VE)

Val ue Engineering (VE) is a systematic approach in order to obtain optimm
val ue for every dollar spent. The VE approach is a creative effort directed
toward the analysis of function. This creative effort is based on devel opnent
of alternative solutions for specific function. This is in contrast to sinmply
cutting cost by using cheaper material or reducing quantities. Value
Engi neering anal yze function by asking questions such as:

What is it?

What does it do?

What nust it do?

What does it cost?

What other materials or nethod woul d do?

VWhat woul d these other materials or nethods cost?
Val ue Engi neering analysis for a specific project begins by categorizing and
di spl ayi ng costs. Various forns are used to categorize and di splay costs
dependi ng upon the Current Working Estimte (CWE) of the project. The Val ue
Engi neeri ng approach used the follow ng formns:
A Val ue Engi neering Al ert Form (VEAF)
B. Abbr evi at ed Cost Mbodel (ACM

C. Graphi cal Function Anal ysis (GFA)



VALUE ENG NEERI NG FORVAT

The A-E, when required by his scope of work, shall categorize and display the
project cost. The deliverable itens shall be included as backup data with the
estimate. The itens are as foll ows:

A, Al projects with CWE between $500, 000 and $2, 000, 000 shall be categorized
and di spl ayed on the Val ue Engi neering Al ert Form (VEAF).

B. Al projects with CA\E in excess of $2,000,000 shall be categorized and

di spl ayed on the Abbrevi ated Cost Mddel (ACM and shall include G aphical
Functional Analysis (GFA) for the three highest cost Functions.

QUTLI NE SCENARI O WORK TASKS

A Prepare Detailed Estinate

(per other applicable Section in this CGuide)

Deternmine if the VEAF or the ACM and GFA are to be prepared.
Prepare the appropriate VE forns.

Submit Deliverable itens as required.

Correct VE Fornms per Review Conmmrents.

mm o 0O W

Submt Back Check VE For mrs.



VALUE ENG NEERI NG (VE) FORMS



VALUE ENG NEERI NG ALERT FCORM ( VEAF)

The purpose of this sheet is to:
A Identify Entire Facility

List total CWE cost, quantity and unit. Develop a cost/unit relationship
using the nost reflective quantity and unit for the entire facility.

B. Identify H gh Cost Itens

H gh cost itenms in the estinate shall be listed in descendi ng order of
cost .

C. I ndi cate Cost for Itens

The cost associated with each itemshall be the total CWE cost of that
item Al markups in the estimate shall be included when devel oping the
item s associ ated cost.
D. List Quantities and Units

The quantity and units nost reflective of the itens function shall be
used.

E. Cal cul ate Unit Cost
Divide the itenms cost by the itenms quantity.
F. Di splay Hi gh Cost Itens on Bar Chart
Draw a bar chart for each of the above H gh Cost Itens using the
associ ated CVE cost of each item
Roundi ng:
a. Costs shall be to the nearest dollar

b. Quantities to three significant figures.
C. Unit Cost to three significant figures.



ABBREVI ATED COST MODEL ( ACM

The purpose of this sheet is to:
A Identify Entire Facility

List total CWE cost, quantity and unit. Develop a cost/unit relationship
using the nost reflective quantity and unit for the entire facility.

B. Classify All Cost Into Six Mjor Functions

The cost associated with each function shall be the total CWE cost of
that item Al markups in the estimate shall be included when devel oping the
function's associ ated cost.
C Develop Unit Cost for Functions

Divide the functions cost by the quantity (using quantity and unit used
for the entire facility). State each unit cost for each function

Roundi ng:

a. Cost shall be to nearest hundred.
b. Unit Cost to three significant figures.



GRAPHI CAL FUNCTI ON ANALYSI S ( GFA)

The purpose of this sheet is to:
A Li st Subfuncti ons

For each of the three highest cost functions a separate Graphic Function
Analysis will be provided. List the Subfunction for the particular function.

B. Bar Chart Each Subfunction
Chart each Subfunction to a common scale (Common for that Functional

category). The length of the bar is based on the cost of the
Subfunction relative to the Scal e.



SAMPLE VE FORM

VALUE ENG NEERI NG ALERT FCORM ( VEAF)



SAMPLE VE FORM

ABBREVI ATED COST MODEL ( ACM

GRAPHI C FUNCTI ONAL ANALYSI S ( GFA)



A TRI - SERVI CE M LI TARY CONSTRUCTI ON
PROGRAM (MCP) INDEX. . ... i #

APPENDI X A

TRI - SERVI CE M LI TARY CONSTRUCTI ON PROGRAM ( MCP) | NDEX



TRI - SERVI CE M LI TARY CONSTRUCTI ON PROGRAM ( MCP) | NDEX

This sheet provides the i ndex nunbers for use in escalating to mdpoint of
construction. The MCP Index is adjusted reflecting revised and projected
econom ¢ conditions. The A-E shall check with the Corps of Engi neers' project
manager to obtain the latest MCP Index. The exanpl e bel ow shows how t he index
nunbers corresponding to the Mdpoint of Construction date and the Estinate
Base date are used to conpute escalation. (See bottom of Cost Distribution
Sheet SPK Form 50.)

EXAVPLE
DATE | NDEX NUVBER
M DPOI NT OF CONSTRUCTI ON OCT 86 1492
ESTI MATE BASE JAN 85 1410
M DPOI NT | NDEX 1492
ESCALATI ON FACTOR = ---=c---nenm-- = - = 1.058

BASE | NDEX 1410

PERCENT ESCALATI ON = ( ESCALATI ON FACTOR - 1) X 100 = 5.8 %



B MANUAL CODE A SAMPLE ESTIMATE................ #

APPENDI X B

MANUAL CODE A SAMPLE ESTI MATE



C COVMPUTER CODE B AND C SAMPLE INPUT. .. ........ #

APPENDI X C

COVPUTER CODE B AND C SAMPLE | NPUT



$*$U6 DOMIMVR
$*$RCD
SNUMB  SPKO1
| DENT  2108SOASPK, PRQJECT, AETEST
USERI D 2108SOASPK$SXANMT
PARAM  GENO1, ESSPK7UPB87A
SELECT 2108HUD170/ CACES/ XQT/ 76120. AX
DATA CR
A- E SAMPLE U S ARW C
COST ESTI MATI NG SPKED 7/ 12/ 88

CONSTRUCTI ON COST ESTI MATE FOR THE COVMUNI CATI ON, EQUI PVMENT

SPECI FI CATI ON NO. 7576
ESSPK7UPB84A CGENO1

BOB LUCKEY - ARCH STRUCT

ART DEI L - GVIiL

LOUI' S CHAN - MECH

Bl LL JONES - ELECT
CRLASBW 28. 81

LEGRGRE FIPPPPPS

PMJ 1P 10P 10P
SCSW 01 SI TE WORK
SCPC 01 PRECAST CONCRETE

0o 00
TT
[ )]
TT



SCMVA 01 MASONRY

SCSS 01 STRUCTURAL STEEL

SCCW 01 CABI NET

SCMR 01 MEMBRANE ROOFI NG

SCPR 01 PREFORM ROCFI NG

SCGE. 01 GLASS GLAZI NG

SCLP 01 LATH PLASTER

SCGW 01 GYP BOARD

SCTI 01 TILE

SCAT 01 ACOUSTI CAL

SCRH 01 RESI LI ENT FLG

SCCA 01 CARPETI NG

SCSF 01 SPEC FLOORI NG

SCPS 01 PAI NTI NG SEALANT

SCWC 01 WALL COVERI NG

SCEV 01 ELEVATORS

SCHV 01 HVAC

SCSM 01 SHEET METAL

SCIN 01 | NSULATI ON

SCFP 01 FI RE PROTECTI ON

SCPL 01 PLUMBI NG

SCEL 01 ELECTRI CAL

SCES 01 SPECI AL ELEC

BI0OO1 BID ITEM 1 - BU LDI NG

FC BU LDl NG DEMO AND SUBGRADE
401021126006 WEAKENED PL. JT. LF 938
401022211911 FOOTI NG XC CY 44
401022223101 SQUARE FTNG XC CY 113
FC CONCRETE

401031101112 CONT. FTNG FORM SF 1940
402036103002 GRQUT COL. BASE  SF 84
FC MASONRY

404041101101 8" BB& LINTELS NALF 155

000000 ~N00WWO~N0OON00~N~N~N00~N0ONOW
TVUVUTUUVUUUUUUUUUUUUUTUTUTUTUTUTUTO

404041101401 3X7 GROUTED DOORVACPN 7
404041101401 OPENI NGS

304041501000 WALL VENTS MAEA
FC VETALS

402051201001 STRUCTURAL STEELSSTON 105
307051202400 TRENCH EDGE ANGLES SSLF
307055305000 TRENCH COVERS SSSF
307055305000 3/8" DI AMOND PLATE

FC WOOD AND PLASTI CS

404061202002 1/2" PLYWOOD SF 1455
404061202002 FI RE RETARDANT
406064104005 LP COUNTERTOPS OWF 36
FC THERVAL & MO STURE PROTECT
401071115003 PLASTI C V. B. PSCSF 171
401071601001 BI TUM W P. PSCSF 4

404079201108 POLYURETHANE PSCLF 11
FC DOCRS AND W NDOWS

405081101004 3X7 STL DR FRAME EA 17
405081101006 6X7 STL DR FRAME EA 6
305083302000 TEMPEST DOOR PR EA

(e oINS NS NocNoc NN N N N N6 N6 Né) N6 N NG NG N N RN
TVTUVUTUTUVUUUUUUUUUUUUUTUTUUTUTUTUTDO

R
8 ANABF

1336 SI WsB
1346 SIWsC
R

R

2 SIWEB

1SF

1SF

1SF
6. 00

1 33.75
1SF

195 12.15
220 12.75

1SF
. 45

1SF

15. 00

23.00

1SF

52. 00

59. 00

.75 2650. 00

27650

27650

27650

27650

27650

27650

27650



FC FI NI SHES

304091000001 EXT IN & FIN FASCI A LPSF
304091000002 EXT IN & FIN I NFI LL LPSF
406099201371 PAI NT DOOR&FRAMEPSEA 41
FC SPEC!I ALTI ES

407105012004 LOCKER BENCHES LF 5
307105021100 9X12 BOX LOCKER EA 10
407108101014 TO LET PAPER DIS EA 5

FC EQUI PVENT

413118754005 DOCK LEVELERS
308115501000 VACUUM SYSTEM

FC FURNI SHI NGS
307121001001VI NYL M NI BLI NDS
307121001002ALUM NUM FLOOR MAT
FC SPECI AL CONSTRUCTI ON
413143021003 HO ST

FC PLUMBI NG

408154501121 WAT. CLOS. WALL HGPLEA 23
408154501313 URI NAL WALL HNG PLEA 6
408154501521 LAV. COUNTER TOP PLEA 28
FC FI RE PROTECTI ON

6629
1280

ALATA
ALATA

MSHVA

EA 2

PLLS 1 ULABD
SF
SF

4552
100

ACARA
ACARA

EA 1

410155101212
410155101212
410155301102
310155081020
310155081020
FC HVAC

409158341109
409158341109
309156721005
309156721005
FC
411163302601
311161101075
411161141103

BI 002 BID I TEM 2 -

VET SPRI NKLER HDFPEA 782

AREA 65160 SF R

STAND PI PE & PM FPEA 1

HALON FI RE PROTECT FPLS 1 NA
AREA = 412500 CF R

AHU 2, 3&5-21 HVEA 19

13200 CFM R

RECI P Al R COOLED HVEA 2 NMBPEN
CHI LLER 150 TON R

ELECTRI CAL

30KVA DRY TRANS. ELEA 1
6X6 CROSS ESEA
18" CABLE TRAY ESLF 504
CViL SITE & UTILS

5 EELEB

FC CLEARI NG AND DEMOLI TI ON

414021126001
414021126001
314021127000
314021127000
314021127000
FC EARTHWORK
414022261004
414022101004
414026111001
414026111001

SAW BI T PAVE LF 43691

P 200
UTI LI TI ES LF 225 CODEK
REM 3 I N WATER R

LI NE R

EXCAVATI ON
ROUGH CGRADI NG
COW SUBGR SM

SWCY 2800

Cy 8450

SY 16063
P1000

FC UTILITY, SEVER

316025911002
316025911002
416024631002

CONN. TO EXI STING  PLEA 1 MPLUS
MANHOLE R
6-1 N SEWER LI NE PLLF 160

FC UTI LITY, DRAI NAGE

316025911002
316025911002
316024642210

CONN. TO EXI STING  PLEA 1 MPLUS
MANHOLE R
4 | N PERF. PIPE PLLF 265 MPLUS

FC UTILITY, GAS

650
725

50

. 25

500
150

.30

260

1

265

1SF
2.15
1.25
1SF
74. 00
26. 50
1SF
2605. 00
1SF
4.5
12
1SF

1SF

1SF

391875

1SF

66000
1SF

23

1LS

1Cy

1LF

30

1LF

3.10
1LF

27650

27650

27650

27650

27650

91620

91620

91620

91620

2800

160

265

100



316025911003 CONN. TO EXI STING PLEA 1 MPLUS 2 10
316025911003 2 I N GAS PI PE R

416025512001 1 IN GAS LINE  PLLF 100 4.10
416025512001 P 300

FC UTILITY, WATER 1LF
416151092102 6 IN FIRE HYD. PLEA 2 480. 00
416151092102 P 3.5

416024642202 6 I N PVC CL. 150PLLF 2 7.37
316151011412 8 IN X 6 IN TAPING PLEA 3 MPLUI 2 800
FC PAVI NG BI TUM NOUS 18y
415026121401 BIT SURF COURSE SWION 1180 27.00
415026121401 P 400

315026112002 SUBBASE COURSE SWION 3438 COFCL1000 5. 00
415022102002 FI NE GRADE SWBY 200

FC PAVI NG CURBS AND GUTTERS 1Cy
415026201101 CURB CONCRETE LF 2435 3. 43
415026201101 P 95

415026201101 CAST | N PLACE R

FC PAVI NG SI DEWALKS AND PADS 18y
415026303101 CONC WALK 4 I N SF 7944 .92
415026303101 P 660

415033201003 TOPPING SALT FIN SF 7200

FC SI TE | MPROVEMENTS & SPECI ALTI ES 1LS
415034145101 BUMPER CURB EA 112

415027221111 STREET SI GN\S EA 9

315026182005 EXTERI OR SI GN EA 1 ULABA 1 1500
FC FENCES AND GATES 1LF
315027114058 10FT X 9 FT DOUBLE SWEA 1 ULABL 4 190
315027114058 GATE R

314027113106 CHAI N LI NK FENCE SW.F 75 ULABL 350 4.50
415027111101 POST HOLE SVEA 25

FC | RRI GATI ON AND LANDSCAPI NG 1SF
415028203002 61 N TOPSO L SWCY 150

315028302006 FERTIL. AND SO L AMENSWSF 300 ULABA2229 .15
315028307020 COYOTE BUSH 1 GAL SVEA 20 ULABF1750 4.15
FC ELECTRI CAL DI STRI BUTI ON 1LF
311163304118 500KVA PADMOUNT TRANELEA 1 EELEB .4 28800
416161203101 #1 15KV CU CABLEELM_F 1

416164511104 #6 BARE CU WRE ELM.F 1

FC QUTSI DE LI GHTI NG 1LS
416165702114 LI GAT PCLE ELEA 4

416161201202 #10 THW W RE ELMLF 2.5

314022102001 COWPACT FOR SUBBASE SY 5300 COFCD1500

FC COVMUNI CATI ON 1LF
416033111171 DUCT ENCASE CONCELCY 65

416164113003 COVWM MANHOLE  ELEA 1

$ SELECT 2108HUD170/ CACES/ XQT/ 76125. AX

$ DATA CR

EST ORG NN NN NNNNN NN NN SACRAMENTO DI STRI CT, CALI FORNI A

$ ENDJOB

250

200

295

75

300

1000

65





